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Model Equilibria and Derivation of the Competitive Index
Equilibrium Pool Sizes
Setting the derivatives to 0 in equations (5)–(9) and solving for pool sizes yields the equilibrium pool sizes:
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Equilibrium Stability
Equilibrium stability was explored using simulations; the exploration shows that the equilibrium values calculated
are stable when subject to perturbations of 10% of the equilibrium values with randomly chosen parameters. A
list of the ranges from which the parameters were selected is in table A1.
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Table A1
Parameter ranges used for stability check
Parameter Dimension/unit Range for stability analysis
IO mg m2 .1–10









a1 mm day1 0–5
a2 Dimensionless 2–5
g Dimensionless 0–1
Ks mm day1 0–.9
Tmax mm day1 0–10
h mm day1 Selected randomly from the rainfall range at which
the randomly generated species would survive
Ew mm day1 0–10
d day1 0–5
Note: See table 1 for parameter definitions.
Derivation of the Competitive Index
To be able to invade at a given soil moisture, a plant species must have a positive growth rate while in the
equilibrium set by the resident:
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From equation (5) at equilibrium,
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Substituting this expression into the invasion equation (10), we see that
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Because all the terms are positive, this gives the following condition for a successful invasion:
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Using the same argument, we can derive the same condition for the resident at the soil moisture equilibrium for
the invasive. This gives us our competitive index.
